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Abstract of JP2001 068096 

PROBLEM TO BE SOLVED: To provide a 
negative electrode material which hardly causes 
fining, even if expansion and contraction, in 
conjunction with storage and release of lithium 
are repeated by using composite particles 
prepared by covering the surfaces of Sn- 
containing active material particles, comprising a 
lithium storing phase and a lithium non-storing 
phase with a conductive material. SOLUTION: In 
negative electrode active material particles, a 
lithium-storing phase and a lithium non-storing 
phase are present at the same time, and the 
expansion and contraction of the entire active 
material are relaxed. The negative electrode 
active material is immersed in an organic solvent 
with a conductive high-polymer material 
dissolved and thereafter dried, and part or all of 
the surfaces of the negative electrode active 
material particles are covered with the conductive 
material. The lithium storing phase in the active 
material particles contains Sn and one or more 
kinds of other elements as constituent elements. 
The other element is selected from among a 
group 2 element, transition element, group 12 
element, group 13 element and group I4 element, 
and the element and Sn form a solid solution or 
an intermetallic compound. The lithium non- 
storing phase may be any of elements which do 
not store lithium, a solid solution, or an 
intermetallic compound. 
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1-500 ym<Dfe©*iffll^n-5„ 
[0 02 7 ] ±IB^7k^S-^^?feffl^ffi©m©^S<J 



n 

tea, mmm^mmm<Dm, 7^- j*> 
ci#t»s. aft. *y^nti/> l #9x»i/>6 

[0 0 2 8 ] ±E**W?Kr^«ftffl©^*)IIW 

iiXr;bg, r-^o^* F>3?©t--7* F> 
1, 2-2o* F + i'Xdr:,, 1. 

h7t FP77X 2-^Wfh7tFP77>?(D 
StKx-xJUiB, ^^;UX>l/**->F, 1 . 3-5?* 

hy;W % ~ha,*£> v ifWy^7>fA k y>^h 
•Jx^rJk F'^Ft^^>, ^+V7>^ 

.x?-;ux;i>*^>. l. 3-s^y^;i/ 
-2-^$^/»;^>> t 3-^7 c ^-2-^+1fV r U 
^^>, 7*Pfl/>*^-Fiift f h7tFP 
7^>g|^tt v x?;I/X-r;k 1, 3 -:/p^>-y-;l/ 
>?^^Jl/t4VF, N-^Jl/ 

iB^»*fc»aR«*-#*- F Ffc£ 

[00 2 9 ] cti6©iffii«:*»-r«y?"JAtt[tur 

«. WU*L i C 1 0 4 , L i A 1 C L,. LiB 
F, , L i PF 6 , LiSbF 6 , L i As F s , LiS 
CN. LiCK LiCF.SO,, LiCH,S0 3 , L 
i CFjCO, % Li (C'F.SO.) L i N (C F 3 
SO,),, L i C 4 F s SO j4 LiB (C t H,) , Li 

Bi.ci t9 . {&mmffim*?ji'#>mv*o<u, lic 

1, LiBr, Li I „ ^ PP#7> y 9**? A> ?3y x. 

C ti h * <£/BiT £ fc tt - ««±*«* 

^bttiffl'T-SCi^rtS^ *S«:L i PFs*S 



(7) ^R? 2 0 0 1 - 6 8 0 9 6 

12 

jnr4«B. wccHjes titter, ie^**<^«*s 
(D*^m?&cDif ^ xcc cfc o r iiw«*«i» 4 ci^rt 

£ft&l>#. 0. 2~2mo l/l*s»*l/^ D «WC % 
0. 5-1. Bmol/litSCtWOffiU^. 

@f*mjs?stfc#tt£ft£o «i«H»s«atc«. y*$ 

AO»b«. Apy>m K*«ttfc<!r#J:<*D6*i 
10 tl^ e &2»T4>, Li, SiQ 4 , Li, SiO, - 
Li I -L i OH, x Li 3 PO« -(l-x)L i « S i 
O,, Li, S i S 3 . Li 3 P0 4 -Li,S-S i S 

^ f, #'j^7 7 t'> > #yr^y^>. # 

•jx^U>x;l/7^ F. ?*< V fcrx;UT^3-Jk tfy? 
20 [0 03 0] £/c, #yv~ttt4*c % ^i-eco^k: 

30 tf % h y x^Jl/^^-X^r F'jx^/-;l/75 

>, ^X-x;U, Xfl/>i/7$A n-^7^A, 

b*'Jy>, ^t'J>SF ! ;7 5 F k xhd^>-fe'>g| 
zfft, ^7«)>x-f* ^SilSrv^x^A^, x 
fu>^'j3 -^^r;l/+;i/x-r-;i/5SF*ptf5 ci^ 

[0031] *^tcfflc^6n^-fe^'u-^iLr«, 
40 ■W«jfflPJttitt*tt*6#y^ , citu> % #yi 

a»Ltt^«Hr**Ci*sa*L< > 0. 0 

1 — 1 uLm-C$>Z>'b<D&m.&H,K tert\s-&<DWfr 
tt. — JKWtCB, 10^3 0 0mn#ffll»6W. $ 

DT%£3ti&^ — 92W«:«3 0-8 0%~C$>^Ct 
50 aViISl/l». 
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13 



14 



m. mmm. r©m. <b¥sl nm, wn&itmmcm 

[0 03 3] 

[fliifll] KT. IOS««:j:»j*l8W*S6«:»l/<« 

[0 034] €Wt«l> *2K. «06«rffll>teJi* 



10 



[0035] 
[*2] 



astra 


l i am 


l i zmizm 






Mg,Sn 




S n : Mg = 2 5 : 7 5 




CoSn, 


Co 


Sn : C o = 4 0:60 




NiSn, 


N ( 


Sn:NI=40:60 



[0036] ^m&m-cm^tcmmmn^mns.r^ni 

Jgtt. S r\7zMlCttUX> 2J$OT^<tbTMg. S^7C 
JEiUCofciO'Ni^fcAi, Ctltl?HD12»i 

7t3g. 1 3JSE7C3t 1 4&7^*^&8«©7SR*flH» 

tar . j?ij<d*b*s ? •> a ««■ i* &t 'te-cwsd n s « 

l». S^K. y*9AfM»Btt. ^2(C7nLfcSn©^ 
Sllffl{b^©**»e/cW-Ctttt< . SnJiWf©7G3&. #1 

O. C. N. S. Ca. Msr.Al.Fe. W. 
V. Ti, Cu. Cr, Co. P^©7^#e&ii?¥&L 

38. {fRtf. O. C. N. S. Ca, Mgr. Al. F 
e. W. V, Ti. Cu. Cr. Co. P3?©7c5g#S8 

[0037] ^%m-$m^<DM&&mi<D& 

©N —jt^-JV— 2 — fc'D y K>^4>^Stflt^«:SSb 
fc&KADflMigftU e«»Ma-?Sffi«:@SL//c„ ^©ffe 
©*«tt*m£ffl<r> . E»8gffte3H»»a 

zm^tc^&v $>z> * us? ~ -zs -a ^<m*m^tc. m 

igUtttm*: 20gi L/c. t8#&©IS&jIKte 1 8 0 

orpm. $mmfflte2 o&m tvtc. mm^K. £ *) 

WnWLiVtitiZ,. fit. £©£i*K:EEfiS;fr. ^5$ 



^ (<*) S?. NG-7) . A&HI9 (fUM <**> 

ttSS. k s 6 ) . r-fe^u>^7^^ (mStft^iiH 

UtiJ. d 0(>1 a*0. 340nm*ia. 0 um 

SK. iaS*S0. 2 5 ymig&CDfcOSrAigHfai l*t 

[0038] me#m>ttfigWfffift{co^r§i^ 
@UJ2 32 0t-fX (i6&2. 3mm. ^ 
30 2 . 0mm) ©3^>§tff*®Hz;l/£7S-r„ C©^-fe^ 

A> K^^;u*»6^«c^^mf*2*5^3n-C*J»P. c© 

r^-s. l«®rg3±tc«Si?Ltt:t:y7"cifu>^6! r «c 
5-fe^u-^4^©-ii-e>nrt^. z.r>i>zm&M<D 
t)^- 5 ©rtffitctt^® y a@6 nrt» 

5. Cti6©^-^ 1 fcJ: UiJ*- 5 F*?KWtSS^?ffi £ 
40 ?£fRU/cf£. W^^K^ 'J 7"C3 fU>ii^^-5r y h 7 

[0039] *IS6S^|-C«, 55^63 (J. ^2 (C*jW«, 

<DA&Mk$Qto£v : mmmt oro^y -y<fctr^ y f i > 
i fyicim s n/ts®5S 3 * 8 o -c-c+^ciaEEie 

50 &Lfc©-i3. tt*-fe;u*tt*£-Cfc. tb$50!l<tL 



05 

f©^I«:Ml/fcimttf4. ran. 
#^J©«Stb*«8 5 : 5 : 5 : 5(c&5J:5K:fflijL-. 

5:10: 5Kl&Scfc5K:i8S¥U*:„ WtSS^IBifBEt L/T 

^Sil^igfJ® ccigff v v it y y =?• 9 a * l m 
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*«. Jt^fci^'fiSt^ife^mSO. 5mA/cm'© 

5£mi£r. SfovKii5*-c^ium 3 weft* 

3 0 ?)UljjiK>iEU> tiJm<D&m&m.< l CZiTi>3 0 

[0 040] 
*10 [«3] 



*i CSS i i art 
















«wA 




87 


61 


W«A 




82 




««A 




86 




#&A 


«* I— J *r <r *f *S 1/ \S 


83 




««A 




80 




*mA 




89 




»«A 




75 




ttttA 




73 




»«A 


« 


76 




*mB 




84 


60 


*mB 




79 




««B 


A5SJR39 


85 




««B 




82 






*T 3L>~7 ^ V $ 


78 




ttttB 




86 




I *mB 




72 




««B 




72 




*t»B 


m 


74 








86 


64 






84 ! 








87 




tmc 




84 






fry?- 


82 








88 




*mc 




76 








76 






m 


77 





[004 1 1 *3*0. nmm®m$L*mffi*mm&tt 
m*mi,>z> Cicero. m&&ttu-?ffla.uim-eA& 

-rZCtX-ZZlCMmZtltcCt. fc«fcO\ &Mffiffi<D 40 
ifAKJ: *)m=f-<Df»Wfi^ A-XtCJi-oTl^C £CC«fc 
•3 * * ^Hf#tt^l*I± C t #0: < tnt (, » Z> C 1 1fi 

[0 04 2] €S9fiW2> *mA*fflC». AiUI§8©tg 

a. m^fti &mm<Dmmit&9 o -. 5 : 5&«csj:9 

Sa^fCjCCr^ML.. Ai«lllfi-C«?S0/cW4A^SiJ 
^(*©9 0W&% tttZZ'jiCLtc. fem^mzitm 50 



■T. la 2 «fc «3 . #14 A ©«®S© 1 0 %«±£ig^tttt 

^•c* s A^is-c^-r S C t (C «fc 0 -9- JU#14© 

&Mtem*im* v v v - ip am *> nr. c nvmcm 
s^»i5fw-*>cfc:c>'ffe©^tt«f4 : &fflc^cit^cc mm. 

[0 043] «jUSW3> 4**t«r«. ttttft&ato 
d 00I «i©^t*i. ftSgtit-/ ^;U*^1$tt4CSti 

852fi%«:?tu, c n^^s-r zmmvuzmz 5 aa 

%. ig^-rSAa&MISfc'J:c>**g#SiJiL-T©^y7 Wt 
r. SS*5 10«mlg, aS»50. 2 5Mmfgg©fe 

©^[Hfflofc. 

[0044] 



17 



[*4] 



(10) 



0 0 1 -68 09 6 

18 





doGt(A) 


tttiasadnAh/cB 1 ) 


* CO 




300 


#*4A 


3.35 


850 


B07 


94 


ttttA 


3.5 


851 


B02 


94 


4**4 A 


3.7 


S44 


784 


93 




3.9 


426 


169 


40 



[0 04 5 ] *4<fcO> d 0 , l B&3.70A%Mz.Z>k> 
M<tj;-ytc. i^r, d 0<)2 ffi<!:LT3.35AJ!iLh3.70A * 



[0 04 6] «jlifi^4J ^tt^OgStttS* 1 . 

lyfc. fflt^S8*itt^CDd ,.,tt» 3. 4 0A1S.I: 
Ltc. 5 {CTjVT. 

[0 04 7] 
[*5] 









ttWaCnAh/cB 1 ) 












300 9JU 


m go 




0.1 




412 


169 


41 


tt*4B 


0.5 


0.1 


405 


162 


40 


#*4B 






392 


153 


39 


ttttB 


0.1 




862 


808 


94 


***4B 


0.5 


1 


859 


806 


94 


#14 B 






483 


390 


81 


ttttB 


0.1 




852 


799 


94 


ttttB 


0.5 


20 


850 


792 


93 


tt«B 






464 


376 


81 


tfttB 


0.1 




373 


151 


40 


#14 B 


0.5 


30 


374 


135 


36 


#14 B 






363 


113 


31 



[ 0 0 4 8 ] SI5 J: 9 . IM&RftX4>£3#s 1 u m^iUS 

^*£©J*M)5#^fr<& •&/«:«>. 8£M&¥£jeccH 
*trffli«t 0 M^fc^lHOTSaiiSIMMft* tiffin* 



[0 04 9] <MkM5> JMWUK**^Jm4>o 
t3f-r^sf{coi>rtsiwi/fc. mmv&tmt lt. d... 

ffi#0. 3 40nmie. fi3ail0tfmH@L 
0 . 2 5m mfiK© ©£<£ffl U /c. ftS-&S>J» . 

[0 05 0] 
[316] 











HUB 

* CO 




300 -y-w 


*mc 


0.) 


670 


587 


88 


*mc 


1 


667 


614 


92 






627 


594 


95 


I *mc 


20 


572 


549 


96 


*mc 


50 


483 


433 


90 



[005 1 ] fS6 «fc9. &^*©IIW§ttlSSR©§9£ fi%«T©S5H"CW. tmCOiStWtt^Koi*^^^ 



OX) 



19 



©ssmtfusj-uc < < % 5 o wm%VLk<Dm'&it> imm. 

C -> X I » £ <D V « & I i SUb ft £ . 
[ 0 0 5 2 ] Stfc. ±iB©^SWC«n -f >M^?lfc£ffl 

[0053] 



10 
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20 



i 

2 
3 
4 
5 
6 
7 




20 40 60 



ao 



100 



7Q> h^—VHOfaZ 

(72)$S£8J1# fffg} F£-A(##) 5H014 M02 BB05 BB06 CC01 EE05 

*mftpm-ft*&?mio<mi& tarms hhoihho6 

jH^tfcS^ttft 5H029 A303 AJ05 AK02 AK03 AK05 

(72)2P,8# *&ffl AL07 AM03 AM04 AM05 AM07 

*wR?mitij&?mioomt& tarss C303 C3ii C321 djos E301 

ggH*5££ttt*J H301 H304 H307 
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[11**1] «fiE5c£fc LW< n**trU f-*A£«U»i-*ffli3J:O n J 

mriSMMt^M^tA, (0 0 2) ffi<Q*fr?MBffl«id;.,,a«3. 35-3. 7QA. fi?» 
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